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Voluntary Guidelines 
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Land-Based Theodolite SRKW Behavioral Study  

David Bain (2003-2005) 

• Scan sample (Lusseau et al. 2009) 

•  Foraging and  travel when boats are within 100 m and from 

100 - 400 m of whales 

• Focal follow (Williams et al. 2009) 

• Changes in respiration rate, swim speed, path directedness, and 

occurrence of surface active behaviors (SABs) when boats are 

within 0 to 400 m 

•  Performance of SABs in response to close approaches by 

vessels and  vessel presence 
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Boat-Based Focal Follow SRKW Behavioral Study  

Dawn Noren (2004-2006) 

• Spatial and temporal relationships between close approaches by 

vessels and surface active behaviors (SABs, Noren et al. 2009) 

• SAB bouts ↑ when vessel distance to whale ↓  

• Significantly higher proportion of SAB bouts occur when vessels are within 

0 to 150 m of whales 

• SAB bouts ↑ near the time of the closest approach by a vessel 

 

 



U.S. Department of Commerce | National Oceanic and Atmospheric Administration | NOAA Fisheries | Page 6 

Noren and Hauser (in review) 

• Some SRKW activity states 

predominantly occur in distinct 

locations 

• Rest – 2 locations 

• Forage – Primarily southwest of 

San Juan Island 

Boat-Based Scan Sample SRKW Behavioral Study  

Dawn Noren (2006) 
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2006 (Noren and Hauser in review) 1976-83 (Heimlich-Boran 1988) 

Forage: Southwest of San Juan Island 

Rest: Northwest of San Juan Island 

 

 

Persistent Activity State Hot Spots 
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Research Efforts Resulted in Management Actions 

• Common results across studies 

• Various SRKW behavioral changes occur when vessels are within 

close proximity (0 m to ≥ 400 m) 

•   SABs when vessels approach 

 

 

• Vessel Regulations (2011) 

 

 



Vessel Presence and Noise 
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Bioenergetic model to 
assess the biological 
significance of responses to 
vessels 

 

(Noren, Holt, and others) 
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Population Consequences of Disturbance 
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Population Consequences of Disturbance 
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Lusseau et al. (2009), Noren et al. (2009), Williams et al. (2009) 
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Energetic Cost of Surface Active Behaviors 

 

 
SABs can increase energy expenditure 

•Breaches are energetically costly 

•Tail slaps are less costly 

Dolphin A 

Dolphin B 

Noren, Dunkin, Williams (unpublished data) 
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Energetic Cost of Increasing Swim Speed 

FMR at SRKW forage speed 

(1.1 ms-1*) 

 

FMR at SRKW travel speed 

(2.2 ms-1*) 

Adult Males 

(4434 kg*) 

1153.7 MJ day-1 

(7.25 X Kleiber BMR) 

1186.1 MJ day-1 

(7.45 X Kleiber BMR) 

 

Adult Females 

(without calves, 

3338 kg*) 

 636.6 MJ day-1 

(4.95X Kleiber BMR) 

 649.7 MJ day-1 

(5.05X Kleiber BMR) 

 

Williams and Noren (2009) 

NRKW Males 

NRKW Females 

Females 

w/out calves 

Males 

Females 

w/ calves 

* From Noren (2011) 



Do Behavioral Responses Significantly Increase 

Daily Prey Energy Requirements (DPERs)? 
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Conclusions 
• Research has directly influenced management actions 

• Vessel regulations (2011) 

• Current work assesses energetic impacts of vessel presence 

• Are SRKW DPERs (Noren 2011) significantly greater in the 

presence of vessels? 

• Future work could assess the efficacy of vessel regulations in 

reducing SRKW behavioral responses 

• Too costly to repeat behavioral studies, given budget restrictions 

• Data collected during DTAG studies might provide insight into 

changes in activity states, but sample size may be limited 
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